H3 receptor-mediated inhibition of noradrenaline release: an investigation into the involvement of Ca2+ and K+ ions, G protein and adenylate cyclase.
The present study was aimed at the identification of mechanisms following the activation of histamine H3 receptors. Mouse brain cortex slices preincubated with 3H-noradrenaline were superfused and the (H3 receptor-mediated) effect of histamine on the electrically evoked tritium overflow was studied under a variety of conditions. The extent of inhibition produced by histamine was inversely related to the frequency of stimulation used to evoke tritium overflow and to the Ca2+ concentration in the superfusion medium. An activator (levcromakalim) and blocker (glibenclamide) of ATP-dependent K+ channels did not affect the electrically evoked tritium overflow and its inhibition by histamine. A blocker of voltage-sensitive K+ channels, tetraethylammonium (TEA), increased the evoked overflow and attenuated the inhibitory effect of histamine. TEA also reduced the inhibitory effect of noradrenaline and prostaglandin E2 on the evoked overflow. When the facilitatory effect of TEA on the evoked overflow was compensated for by reducing the Ca2+ concentration in the superfusion medium, TEA did no longer attenuate the effect of histamine. Exposure of the slices to the SH group-alkylating agent N-ethylmaleimide increased the evoked overflow and attenuated the inhibitory effect of histamine; both effects were counteracted by the SH group-protecting agent dithiothreitol, which, by itself, did not affect the evoked overflow and its inhibition by histamine. Mouse brain cortex membranes were used to study the effect of the H3 receptor agonist R-(-)-alpha-methylhistamine on the basal cAMP accumulation and on the accumulation stimulated by forskolin or noradrenaline.(ABSTRACT TRUNCATED AT 250 WORDS)